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Abstract: This study examined the records of the
North Carolina Central Registry of Child Abuse and
Neglect to determine which social, family, and child
characteristics were most influential in the decision to
place a child in foster care. These records contained all
theoretically relevant factors as well as demographic
data. Analysis included the computation of odds ratios
for foster care for each of 250 variables. A maximum
likelihood logistic regression model was constructed to
obtain the independent and cumulative contribution of
each factor. Some expected variables such as parental
stress factors (substance abuse) and types of abuse
Because of the serious sequelae, 1-3 those who report
suspected child abuse or neglect are concerned that appro-
priate and effective intervention follow the report. Responsi-
bility for the actual direction of services for confirmed
reports lies with the local child protective agency. This
division of labor between health and social agencies is
relatively unique to the area of child maltreatment and
prompted us to explore which factors are actually related to
the selection of treatment.
Experts in the area of child maltreatment agree on a
general approach to the dysfunctional family.47 This should
include a multi-disciplinary, multi-service plan for each
family. Services may include counseling, lay therapists, day
care services, and homemaker aides. Removal of the child
from the home, or "rescue," is advocated only when the
child appears to be in danger of further maltreatment. This
would be indicated by evidence of repeated abuse, a child
who is unable to protect himself/herself, or parents who are
unable or unwilling to cooperate with the involved agencies.
Despite this expert agreement, there are many factors
which may alter the approach taken by "front line" social
workers. First, the variability of resources among communi-
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(burns and scalds) placed a child at a significant risk
for placement in foster care (p < 0.01). However, less
obvious factors such as referral source (law enforce-
ment agencies) or geographic area also placed children
at risk. Overall, the model explained little of the
variance of these decisions (R2 = 0.168) and poorly
predicted placement (sensitivity 66.3 per cent, speci-
ficity 74.6 per cent). Using existing data, we were
unable to adequately describe the decision process in
selecting foster care. (Am J Public Health
1981;71:706-71 1.)
ties may make one or more services unavailable to families.
Second, the high "burn-out" rate of protective services
workers ensures that many workers will be inexperienced.8
Workers, therefore, may not be familiar with standard
recommendations nor capable of determining which families
will benefit most from a given service. Finally, the treatment
decision is not solely the responsibility of the social worker:
court action may supersede a worker's recommendations.
This study was designed to determine which factors
were most influential in deciding to place a child in foster
care. This decision involves the greatest change for the
family and the most difficult decision for the social worker.
Methods
The State of North Carolina maintains a Central Regis-
try to collect data from all reports of child maltreatment
made to individual county departments of social service
within the state.9 The individual reports are forwarded to the
registry on a checklist reporting form similar to the Ameri-
can Humane Association's standard form 0024.* Each report
includes information about the county of residence, source
of original referral, presence of familial stress factors, paren-
tal characteristics (role in the incident, age, race, income,
education, occupation, marital status), child characteristics
(age, race, sex, type of maltreatment, severity, number of
siblings also involved, presence of handicaps), and the
disposition or types of services provided in each case.
The central registry provided records from all confirmed
*Available from American Humane Association, P.O. Box
1266, Denver, CO 80201.
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reports of maltreatment received between July 1978 and
June 1979. The names were deleted to preserve confidential-
ity. Those records which reported first episodes of maltreat-
ment by a member of the family were selected for analysis.
In cases where more than one child in the family was
reported, the first listed child was selected for study so that
the characteristics of multi-child families would not be
overrepresented. Examination of these reports revealed that
97 per cent of the information needed was available and that
the records were internally consistent with seemingly appro-
priate distributions between legal and social dispositions,
and the type and severity of maltreatment.
We carefully examined the decision to use only the first
listed child in each report since nearly 40 per cent of the
reports listed more than one victim child. There was no
correlation between the rank order of the child in multiple
listed reports and age, sex, or type and severity of maltreat-
ment. The role that the presence of more than one child
might play in influencing the decision was included in our
analyses.
The checklist form of report allowed a maximum of 37
characteristics or values to be reported from among 150
possibilities. Two categories-type of maltreatment and
familial stress factors-permitted up to five responses; all
other categories required a single response. Appendix I lists
the familial stress factors included in our data base. With the
exception of the age of child and age of each parent, the 150
possible characteristics or values were converted to binary
or "dummy" variables. The 100 counties were also convert-
ed to 100 binary variables although only one county variable
could be positive for each report.
Crude odds ratios were calculated to estimate the rela-
tive odds of a child's removal after maltreatment in the
presence of each individual characteristic or value compared
with the absence of that characteristicl'0 11 The counties of
residence were also used as separate independent or expo-
sure variables. Counties of residence were grouped by per
capita income, urban/rural composition, financial aid provid-
ed by the social service agency, type of industry, and district
court, in order to obtain additional exposure variables. A
maximum likelihood logistic model was constructed in order
to calculate the relative and cumulative association of each
variable with removal from the home with control for
confounding. 2 Initial stepwise regression analyses were
performed for each category of variables such as referral
source, type of abuse, etc. Additional stepwise regressions
were run for the theoretically possible interactions. All the
binary variables and interaction terms that were significant
at the p < 0.10 level were put into a final model along with
several variables that had been expelled from the earlier
regressions but which we still considered important. The
final model was achieved through a backwards elimination
procedure. Our program calculated a logistic regression
coefficient for each term as well as a correlation coefficient
and a P value. An analog of the squared multiple correlation
coefficient, R2, was calculated to estimate the relationship
between the model and actual practice.
Adjusted odds ratios were then calculated for each
significant variable using the regression coefficients from the
model.'3 These ratios express the relative odds for removal
when all the other significant characteristics are controlled
(see Appendix II).
Finally, we used the logistic regression model to predict
placement in foster care and compared this to the actual
placement by social services. From this comparison we
obtained the model's sensitivity, specificity, and predictive
value.
Results
During the study period, 8,610 children were reported to
the Central Registry for confirmed maltreatment. Of these,
7,770 were first reports. Forty per cent of the families had
more than one child reported. Nearly 15 per cent, 685
families, had a child placed in foster care.
Sixty-seven per cent of the families were White, 29 per
cent were Black. Seventy-one per cent of the parents were
either unemployed or employed in unskilled labor positions.
Only 17 per cent of the parents were high school graduates.
The mean parental age was 31.95 years. The mean age of the
children was 7.36 years. There were equal numbers of males
and females involved although females predominated in the
teenage years. The most common types of maltreatment
were cuts and bruises, physical neglect, and lack of supervi-
sion. Sixty-six per cent of the children required no medical
treatment. These characteristics of the parents and children
are similar to those found in national registries.'4
As shown in Table 1, some of the child and family
characteristics related to expert guidelines for foster care did
put children at increased risk for placement. These charac-
teristics included parents who perceived severe punishment
as acceptable, parents with substance abuse problems, se-
vere injuries requiring hospitalization, abandonment of
young children, and more severe types of abuse. Factors
which were not significant included the age of child or
parent, the presence of several maltreated children in one
family, and several specific types of abuse (e.g. sexual
abuse, skull or bone fractures).
Many factors which would not logically play a role in
the decision to place a child in foster care were found to put a
child at higher risk for placement. These included specific
referral sources and geographic divisions. Cases referred by
the courts and police were at two to four times higher risk for
removal, even after adjusting for the types of maltreatment
and severity. Individual counties placed from 0 to 48 per cent
of the children reported. This variation appeared to be linked
to court jurisdiction. Six court districts differed significantly
from the state average with adjusted odds ratios ranging
from 0.43 to 4.31.
There was little evidence of actual bias in these deci-
sions. Race, income, and education were non-significant.
Occupation was also non-significant, with the exception of
military fathers. However, children from military families
had an adjusted odds ratio of 1.79 for placement in foster
care.
Despite the above significant risk factors, the final
logistic model (Table 2) did not strongly associate these
multiple characteristics with the removal of children from
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TABLE 1-Estimated Risk of Foster Care In the Presence of Specific Characteristics
Crude Odds Ratio Adjusted Odds Ratio






















Perpetrator Abused as Child
Severe Discipline Acceptable to Perpetrator
Alcohol or Drug Abuse
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Lack of Supervision
Skull Fracture










































































*Confidence intervals calculated for raw data with EPISAS Package.10
tConfidence intervals calculated from mathematical model; 99% Cl used because of multiple comparisons.
tincludes interaction for calculation of adjusted odds ratios.
NS Not significant.
*Other factors with rio significant relationship to foster care placement included: parental age; race; marital status;
education; occupation (exclusive of the military); estimated income and supplemental income; age of child; presence
of handicap in child prior to maltreatment; number of children reported as maltreated in same family.
the home. The total R2 (variation explained) was only removal 68.7 per cent of the time and having a false negative
0.168.** This would indicate that 83.2 per cent of the rate of 7.3 per cent (Table 3).
variation was due to factors not included in this data base.
This fact is emphasized by the model falsely predicting Discussion
**The reader is referred to the discussion by Gordon et al on Our results emphasize the great difficulties facing pro-
the meaning of R2 in this type of analysis.'5 tective service agencies. The correlation with some factors
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Lack of Supervision
Parent Factors
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Unemployed Mother

































































which should enter the decision to remove a child suggests
that protective service workers are cognizant of current
recommendations. However, the wide geographic differ-
ences point out the limitations of this system. The reasons
for these geographic differences are probably multiple.
The first of these is almost certainly the influence of the
judicial system. In North Carolina one or all of the judges in
a district may hear child protection cases. Obviously, they
differ in both their training and anecdotal experience. Also,
the relationship between protective service agencies and the
judiciary varies widely from county to county and time to
time. It is therefore almost unreasonable to expect consis-
tent treatment across district lines.
The autonomous county department system may ex-
plain a substantial part of the difference. Counties with large
budgets will be able to offer families more services and also
may have more foster homes available. Another factor
resulting in county differences would be the treatment pref-
erences of agency supervisors and their influence within the
system.
Finally, because of the wide variety of cultures and
social structures present in this state, there may be actual
differences in both types of maltreatment and the necessity
for foster care. Our attempts to elucidate such a relationship
by grouping counties by urban/rural composition, types of
industry, etc., were unsuccessful. It would appear that such
cultural and social variables were not represented in our data
base and could not be evaluated.
The relationship between the source of the referral and
the treatment decision has been noted by another investiga-
tor.'6 One might assume that the law enforcement agencies
would receive reports of more serious maltreatment and that
this accounts for the higher rate of removal. However, our
data, when adjusted for severity and type of abuse (adjusted
odds ratios) still confirmed higher risks of removal for
children reported to these agencies. This may imply that law
enforcement agencies and the courts have a greater input
into the removal decision and tend to "rescue" a child more
frequently.
The variations in practice that we observed are unlikely
to be the result of inaccurate or misleading reports sent to
the central registry. The forms are relatively simple to
complete and a state manual is used to guide responses.
Since the reports are filled out after initial decisions have
been made, one might expect recall bias of the salient




Removed 454 231 685
Actual Non-removed 998 2928 3926
Total 1452 3159 4611
% Sensitivity 66.3 % Specificity 74.6
% False Positive Rate 68.7 % False Negative Rate 7.3
% Positive Predictive Value 31.3 % Prevalence of Foster Care 14.8
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characteristics of each case to influence the data. A bias of
this sort would be expected to result in the discovery of more
uniform differences between the children in foster care and
those left in their homes. A more serious problem is the bias
that might have resulted from underreporting of cases to the
central registry. State officials estimate that only 50 per cent
to 70 per cent of all reports of child abuse or neglect reach
the central registry. Underreporting is thought to occur less
frequently among confirmed reports; our use of confirmed
reports should have minimized this bias.
Our model had a low R2 value and poorly predicted
removal from the home. We interpret this to mean that
assignment to foster care approximates a random process
across a large population. It is unlikely that individual cases
are ever decided randomly; rather, the multitude of reasons
used tend to cancel each other out when applied to large
numbers. Similar effects have been observed in several
medical situations, including the decision for coronary by-
pass surgery'7 and should not be viewed as a condemnation
of the social professions. Instead, it reflects the uncertainty
of the effectiveness of a given treatment. Further studies of
the effectiveness of treatment are necessary to help resolve
this problem.
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APPENDIX I
Familial Stress Factors Included on the North Carolina Central
Registry Reporting Form




New Baby in Home
Heavy Continuous Child Care Responsibilities
Records Show Perpetrator Abused as Child
Inadequate Housing
Lack of Social Support
Loss of Control during Discipline
Severe Discipline Acceptable to Parent







Adjusted Odds Ratios: Method of Calculation
The odds ratio is the ratio of the odds of being diseased
given a particular exposure to the odds of being diseased
without being exposed. In our analysis, exposure meant the
presence of a specific characteristic, and diseased meant
removal from the home. An odds ratio less than I indicates
that the disease is less likely to occur in the presence of a
particular exposure while a value greater than I reflects the
increased probability of disease given a specific exposure.
The adjusted odds ratio represents the odds of disease
given an exposure after controlling for the presence of all
other exposures. The adjusted odds ratio can be estimated
using the logistic model
P (removal given characteristics X1,...,Xk)
= {1 + exp (bo + b1X1 + b2X2 + *. + bkXk)}l
(continued next page)
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Appendix 11 (continued)
where X,,...,Xk are continuous including interaction terms.
If a characteristic has t discrete mutually exclusive catego-
ries, it can be converted to t-1 variables each having the
value zero or one depending on the presence or absence of
that characteristic. The odds ratio is meaningful only for the
zero-one variables. The formula for the odds ratio holding all
variables constant except the ith variable is
m
ORi = exp (p,i + EZ Xi)
i- I
where P, is the estimated regression coefficient of the ith
variable defined above and where Aj is the regressioi
coefficient of the jth interaction term involving variable Xi.
The Xjs may be zero-one or continuous, and m is the number
of such interaction terms. The confidence interval derived
by Kleinbaum et al13 is:
OR, {exp( + tn,-2' 1-,x/2V (lnORj)}
where tn-2 _,,2 is the 100 (1-a/2)th percentile of a student's t
distribution with n-2 degrees of freedom, n being the overall
sample size, and
m
Var (ln ORi) = Var (pi3 + Z A4X).
This confidence interval is valid only for large sample sizes.
1982-83 Oncology Fellowship Plans Announced by ASHP
Applications for two one-year fellowships in 1982-83 for pharmacists interested in oncology
practice are now being accepted by the American Society of Hospital Pharmacists Research and
Education Foundation.
The Foundation's Oncology Fellowship program is funded by Bristol Laboratories of Syracuse,
NY, and offered in cooperation with the ASHP SIG on Oncology Pharmacy Practice. The program,
established in 1978, was the first of the Foundation's series of clinical specialty fellowships. Bristol
Laboratories has earmarked an annual contribution of more than $47,000 to the Foundation to fund the
Oncology Fellowship program. In four years, Bristol has invested more than $180,000 to fund the
program.
The deadline date to apply for the 1982-83 program is August 14, 1981.
Each fellowship provides a stipend of $16,500 for the fellow to spend one year at a cancer
treatment center or an institution with a large progressive oncology service. Each institution selected to
serve as a fellowship site will receive a $1,000 honorarium.
An applicant for the fellowship program must be a graduate of an accredited college of pharmacy
with previous hospital pharmacy experience and an expressed interest in oncology practice. Applicants
also must be eligible for licensure in the state where the fellowship program will be conducted.
Purpose of the fellowship program is to enhance the proficiency of pharmacists working in
oncology settings and encourage participation and cooperation within the interdisciplinary environment
for the clinical management of the oncology patient. The fellows will undertake a project related to
oncology practice to be completed within a one-year program.
Applicants should designate either a geographical region or a specific institution where they prefer
their fellowship be conducted. Institutions selected as fellowship sites must meet the ASHP Minimum
Standard for Pharmacies in Institutions and should be either a cancer treatment center or an institution
with a progressive oncology service. The institution also must provide care for both the acutely ill and
ambulant oncology patient.
A clinical pharmacist working in oncology pharmacy practice must be designated as the preceptor
to the fellow.
A five-member panel, composed of three pharmacists, a physician and a nurse/clinician, will select
the fellows and participating institutions in October 1981.
For more information or an application, contact: Ronald J. Sanchez, ASHP Research and
Education Foundation, 4630 Montgomery Avenue, Washington, DC 20014; 301/657-3000.
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